Effects of mixed administration of glucose and fat emulsion on the liver of rats undergoing hepatopancreatectomy.
To prevent the development of liver failure after simultaneous massive resection of the liver and pancreas, we examined whether fat emulsion could be used as an energy source during postoperative transfusion. Using rats, the following four groups were prepared: the simple laparotomy group (S group), 68% hepatectomy group (H group), 90% pancreatectomy group (P group) and 68% hepatectomy + 90% pancreatectomy group (HP group). A constant total calorie level and transfusion dose were used. Three kinds of transfusions with different glucose-to-fat emulsion caloric ratios, that is: 75% fat emulsion (of the total calorie level) + 25% glucose (75L), 50% fat emulsion + 50% glucose (50L) and 25% fat emulsion + 75% glucose + 1 unit/5 g glucose of insulin (25L), were continuously administered for 48 hours, and the effects of these transfusions on the survival rate and liver were examined. After 75L administration, survival rates in the H group and HP group were significantly lower than those in the S group and P group. After administration of 50L, survival rates did not significantly differ among the four groups. After 25L administration, the survival rate in the HP group was significantly lower than that in other groups. In the HP group, the survival rate after 50L administration was the highest. However, necrosis was observed in a portion of the hepatic lobule, while the blood aspartate aminotransferase (AST) level was increased. After 25L administration, hepatocellular mitochondrial swelling and degeneration were noted in the HP group; furthermore, the blood total protein level was decreased. These results showed that the post-operative administration of fat emulsion at a percentage of 50% of the total calorie level caused partial hepatocellular necrosis in the HP group, but improved the survival rate.